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(54) TEMPERATURE DETECTION CIRCUIT. HEATING PROTECTION 
CIRCUIT AND VARIOUS ELECTRONIC EQUIPMENT INCLUDING THESE 
CIRCUITS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
temperature detection circuit having a small 
occupancy area and small power consumption, 
a heating protection circuit and various pieces 
of electronic equipment Including these 
circuits. 

SOLUTION: This heating protection circuit 
comprises a circuit obtained by serially 
connecting a diode 61 having temperature 
dependence and a 1st current source 62 
provided between a 1 st voltage power supply 
Vdd and a 2nd voltage power supply Vss, a 
circuit obtained by serially connecting a 1 st 
resistor 63 and a 2nd current source 64 
provided between a 1 st voltage power supply 
Vdd and a 2nd voltage power supply vss, and 
a comparator 65 for making the voltage of the 
current source 62 to be a 1st input and the voltage of the junction of the 
resistor 63 and the current source 64 to be a 2nd input and outputting a 
comparison result signal. The 2nd current source 64 is configured by connecting 
MOS transistors 641, 642 and 643 as illustrated. 




junction of the diode 61 and the 
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(54) Md[tt«liUft^J:c^fl]ll»fta[[»lK. 

(57) mm] 

[«^#^] m 1 (omzmmv d a i: » 2 c^mffimas 

vs s t(Dm\zmi^htitium^^^^^'r^^>(:^- 

tt e)nfc^ 1 c^sfei 6 3 i: ^ 2 om^ai e 4 ^jiejijsj^ 

$nfclH]l^(i:. ;$^><:^- K6 1 i:^lco®if£ag6 2<^S^ 
W:MOS h7>'i^:^^6 4 1. 6 4 2, 6 4 3 ^m^<D 
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m^km 1 1 » 1 (ommmM tmz (ommmM t <om 

fhitm 1 <oMO S h 7 <b . fllSB 1 (DmM\^ K 

u>r:/;&5g^jeg$ix. hi: y-;^*5flfr|B^i(DMOS 

MOS h7:/"i^^^'^. fltJlSBi^MOS h^vv?:^^ 
OS h7>i^;^t5'c^y— :5^tcy— hd5^j^$ix. y— 
>'v^:^^i:iilia^2(DMOS h7>^v^^^;65^^^2<D 

^^^i<Dm^mMtm2<om:^nMt(Dm\^mnhf\. 
itm 1 (Dim, tm2 (ommmtm^mm ^i^ftmrnts 

1 CO A;^ . mmm 1 coig^ ^ 2 <^ ® ?jitM ^ (Dmm 
itiiei^2(^m^e2Sd5MS^fe#i4<D/^v>Mos hyv-i^^^ 



u-r y-h^y-^755taie^icoMos 

<DMO S h9 l^i^:^ ^ t . ^15^ 1 (r>MO SVy >^>^^ 

MOS hy>i^:^^<Dy—y^\cy—ht>^^K^^ti. y— 
>^;65^iEt^2<D®ai(c^)gE$tt:fcS5 2(DMOS h^>'i:^ 

y^i^^s^ tmmm2(DMos hy>i:^7.^f>^^mm2 
^zt ^^m t-r^ m^m e^itn? ts,m<ommikmm 
9 1 ^12^ 1 (Dmii^tinm^m 2 <D^m 

gfi^^ 6-9 <^ vNi-ttd^ 1 r^\z.^m.(ommmmn,o 
im^m 1 1 1 m^m 1 omMMf^. t&^Ji^iis u^^^ 

6-10 1 mz.mm<owmm^ 

It&^^i 1 2 1 ttris>5^^ K^. itiB 1 c--mM® 

4#mti--5fi^3l6-l 10V^-f^^;ii*l^^clBtt^z:)^^llft 
2|B^Oiim^IellS« 

[f&^^ 1 4 ] fg^i® 1-5 <?^v^•f ix*Mc|E«$Hfc 

taj[«|^lHl^^yhf^ifl^^6-l 3cDV>-fti.;?>-{c:fH«$ 

[fS^^l 5] if|*3Il-5^^V^TnMC|a^$n7^ 
^affi«|^lpll^*fcfiff|3^^6-l 3(7)VN-ftL^-ICfB^$ 

iaa«i^[Bi»s*;fcttff 6-13 (D\^irM^\c'^m^ 

1 7 ] IB*^ 1-5 OV^i•^^^-^C|E«$ ttfc 
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DC =» >'y<—^o 

1 9 1 1 - 5 <D V ^-rndMclB* $ ixfc 

[000 1] 

[0 0 0 2] 

8-272461 ^-^n^m) o I^I§!t-*5V^T. 7 in 
snmtfhyi^i^:^^. 7 4nmti^^. Rl, R 2 
W:^h^^^i^;^^7 3^1ggtRi. R2d^P>tfeW$ 

m^7 4^(Dmtfmmvout^^i^^t^itx\^^^o 

[0 0 0 3] ±|5<0$D#^/^7^~i^ • U:^z2.U—^m^ 

i^it\'tmtihy>^i^::^^7 3<Dy'-:^h*i^^>m 
mm^:k^ < l.ftm^. m:hhy>^V>:^^7 3(Dm»m 

[0004] tj:^, sKyi'f^— • u— ^ . 

4 3-^^^«(0®7, H^spy-s 1 6 2 0-^^#om3 

>i^:^^xm^i^ftm^n. mmm^^u^-y hy>' 

[0 0 0 5] 



[0 0 0 6] ^^c^^^fi. -ti(b<ommj^^»mr^:it 

[0 0 0 7] iH^^e-i iia^o^^ti. 

1 2joJ:u^i 3l2^(0^§gti. ia^t^^^^^<t<;5-o 
[0 0 0 8] (D^P^l;^. ff^^^l 4-1 9|2«<7)^^ 

[0 0 0 91 

[0010] ( 1 ) mim. 1 lamcomfi^^iHi^f^. » 

«c#t4$rW-r ^ K ^: m 1 (^m^^a^/^^iiLM^j^ ^ 

tLfclHl^^. %\(OWSMM.h'^2<D^BMMb<Dm^ 
K»t ibtvytSS 1 <Z)S*i:i:S^ 2 (omMU-b'^mmm^iMt. 

^%\<oxf}. Bi<z)lgSi:^tirfa^2om«Mi:<D^Jl^ 

[0 0 1 1 1 (2) it3^Ji2fBm<oias«i^[Bi^>i. in 
1 ia«<^« 2 (?5tiiftaid5, » 1 <o«tft(c K ^'^s 
^iS^^tt. BlcomM^-y-;^^5^Jl^$i^:tt^lcoMo 
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Mos h^vv^^^iJ^^WL. T^-rr/u-z'WMMOS h 

[0 0 1 2J (3) g&^«3ia«OiaS«I^IilI^li. ^ 
[0 0 131 (4) f&5it^4lB®Oiafl[«^[Hl8Sfi. $ 

[0 0 14] (5) mist.r^smm<r>^m\%. ^h\cmm 

[00151 ( 6 ) 6 ^m(otxm%mm^yt^ m 

tift^^ts f^i(omi£mMtm2(Dmj£mMt(Dm\c 
i&i-fhtiitm 1 <Dmctm2(Dmmmtm^mm^tiit 

^mi(DAti. mi(Dm.mtm2<Dmmmt(Dm^^(o 
m-r^=^:^y<^-^ t^mx^. m2<Dmmm7(i^mMt^^ 

[00161 ( 7 ) m^m 8 td,m,<D^m^m^mn. m 

-;^;5S^i<OMOS h9:^i^^^(Dy—h^zmim^titi 
O S h 7 ^ (Oy— h t Wlt^v'^ Zfl^ y-ya >mM 

y—::^i>>m2(Dmm^^f(^^ti'ftm2<DMos h 

h^i^i^:^^ tfS2(DMOS Y^>i^:^^t^^^^2(0 
[0 0 171 (8) gt*3®9ia«<^ADfR«SlHlKrt:. $ 



[00181 ( 9 ) f&^^ 1 0 f5«<7)igi^^ffiE5lKr±. 

$ bjcitrisy-f K^. tf h y ^ >-i/^&-ci^>f 
[0 0 191 (10) ^ik^i 

[0 0 2 01 (1 1) 1^*311 2W^<r>mmwm^ 

[0 0 2 11 (1 2) ft^^l 4-ft^^l 9ia^<D|S 
[0 0 2 21 

ttlilil. 2 tilSlliitiSBS (Mi&iitilHl^) . 3(itti;(j 

So 

[00 2 31 SmiiJE^ 1 , I^MiifgfH]^ (Hibit^iHl 

[^) 2. mt}hy:yt^:^^3, *3J:OtS^4, 5tt. 

immmm^m 22, w;^h7>i^;^i?2 3. mti^ 

^2 4,S0iRl, R2JCffi^Lrv>So 6d5aj[±» 

i^p^if' 3'^:iti{cmf^tstiX^^^ I c/i;if(D?a*?K^5r 

[0 0 2 41 m2n. mi\::ia\'f^m^^^m^6<D-' 

rS^>f:d— h\ 6 2ttSm*aSl. eSWcSSi:. 6 4 
«5£m5ftai2. e 5n='>y<l^—^s 6 6lip^-^^/W 
MOS h^^v^:^:^. V d dJ:iii5mffi<ia<omMMiE. V 

[0 0 2 51 y^;*-- K6 1 i:3gmd£2Sl (6 2) Og§ 
«g^<?5miE (VF) Sr^V^^U- ^6 5<7> (+) Atli^ 
^P-ICAJ^U «gi6 3 i:5gm«taS2 (6 4) <Og|jK;^B 
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(DWM (V r e f ) ^=i>y<i^-^ 6 5(0 (-) A:^«S 
S h^Vv^^^ 6 6(Dy- MC^^niL. ®[p^-Y^/l-M 

OS hy .^iy^^ 6 6(0 Ku-f 

:^:x/>^y^$^0J^BJi-^o i-^,^fc>t>. mJE (VF) jJ^mffi 
(Vref) J:!?^g:V^^§'a'^i|±l;^ h7Vv?;^iJ'3li;d-v 

[0 0 2 6] ^ni^^^[Hll^6<D®jf^^. l2 2^#fiSbT 

^m«£ai 1 (62) ~^(ommtmf\.^. ^mm 
mi (6 2) ti. tt!-^i.<nm3\zmmmti.x7r:'rx 

2mV/X:Xhi>o K6 10*y— K{l!l<75®E 

(VF) mMVddii^by-C:!t-V6 1<Dmt\z^ 

mn^mxnmm (vf) <mmmj£ (vr e f) -cfo 

[0 0 2 71 I C(Dm&±m^f¥^^xm^ (VF) 

-2mV/t:<Z)SiJ'^-caf{bL. ov>t;iii3i^^'?t — ^6 

5<Df&::^<^A;^mEE (Vref) t^i.<fj:^. =i 
U-i^ 6 5 0tl:i;^;55SteU. mti Vy >'t^y^^ 3ii^:;^y 

19. I COiaS^5Tj65 5o ^UTSIE (VF) dJglpm 

I 1=K1 X I VT 1 I 
Vyi^^J:^^ %A3(omnM^^V^2^ U^v^ilS^VT 

2. h^^'v';^^ 6 4 3coy— ^^Mix^m^S^ I 2. 
h^>'v^;^i$' 6 4 1 ^ig^6 4 4(DgEJgE^<7)@jaESrVo 

I2=K2X (Voutl-VT2) 
h^^^v^^^ 6 4 1 Ozg^^Sc^K 3. b#V^^i:?:VT 

3. Vyi^-Jy<^ G A KDy—y^^mfx^h^^^i 3 t 

I3=K3X (Vout2-Voul 
S^6 4 4S:«n6m«t^ I Kt-t^t. 

I R = V o u t 1/K 
I 1 = I 2 J;*?. 

Vo u t 1 = (K1/'K2) ^''^X I 
^^aiCiottS h7>'i^;=^t?' 6 4 2, 6 4 3, 6 4 1 <D b 
tl^^it$:VT10, VT2 0, VT 3 0 ^ U 

VT 1 =VT 1 0+ATXAVT 1 
VT2=VT2 0+ATXAVT2 
VT3=VT3 0+ATXAVT3 
^^tc:ii5»tS h^V-v^;^^ 6 4 2. 6 4 3, 6 4 1(^» 
®^»^K10, K2 0, K3 0i:L. 1 1: 

Kl= (1+ATXAKl) XKIC 



JE (Vr e f) X^hA^^<^i:htnn^>y<\y—^G 
[0 0 2 81 5^c^ig^lCio»tai©^^S[Hl^6$r 

mm-^mmn^ (v r e f ) ^^j^^-r-sissie 3 

^Is]«Sig6 4d-f>/j^5le]K<O:i:«c0»ISrlJieg-f-5p mm 
mff (Vref) iSr^fife'rSlHl^^/^^^^-^ fyVi^ 

(Vref) ^^'r^m^^m^vx\i^^, 

[0 0 2 9] IS4», @2(^;!n]|^^Si[B)^6^MOS^ 

n^-^'^^/WMOS h7 6 4 1. T^-f 

Mn^^^^VMOS Vy:yi^ys^ 6 4 2. in^yNV-^^pt 
> hMn^i'^/UMOS h^Vv^;?^^ 6 4 3. *3<ttFS 
^6 4 4 {C J: 19. S2tD3£m«tlHlgS6 4^fi|^Lrv> 
So #fi^^^3, 6 1, 6 2, 6 3, 6 5, ^XXJ^B 6 

[0 0 3 0] 7'^:fUyi^>m.n^^:^/VMOS hy> 
i^y.^ 6 4 2 t=^>'y^:yy^:^>' h^n^-r^/v-MO s h 

y>i^ys^e4 3<Dmmm^^mm'r^^t\zx^mM 

(1^M¥8-3 0 3 4 5-^<2^##fiS) o l§l4^CioV^ 
ffiliimjEsJJ h7>'v?;^:5' 6 4 2, 6 4 3, 6 4 160 

b# v^-B^jEOitfe^^ J; f9 itttf^. ^in^ti(0 h y 

rnxmi^F-r^o hy>i>y^^6 4 2(Dmm^^^^Ki. 

L^rV^ffi^VTl. h7>^i^>^^ 6 4 2<Oy— ;5^^SfE*X 

^ (1) 

utl. Vy>'i^:^^ 6 4 2 t hy^^i^:^^ 6 4 3<om 
mj^<r>mj^^v o u t 2<b-r'5i:. 

^ (2) 

1 -VT3) 2 • • • • ^ (3) 



VT 1 I +VT2 • • • ^ (4) 

<DlX:^tir)(Dm\:m^^iX^thAVT I, AVT2, 
AVT3 t-r^t. 

^ (5) 

^ (6) 

^ (7) 

^yttXOafk^^r-ttb'^nAKl, AK2, AK3^i- 

^ (8) 
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K2= (1 + ATXAK2) XK20 ^(9) 

K3= (H-ATXAK3) XK30 ^(10) 

R = RO+ATXAR ^(11) 

^ (4) {Z^ (8) isXXJ^ (9) $rftAi-So m-^^ AKl =AK2^^/j^-fr5<^-C. 

Voutl = (Kl 0/K2 0) ''^^^X I VT 1 0 I +VT 2 0 + 

AT ( (Kl 0/K2 0) ^^^) X I AVT 1 | +AVT2) 

^(12) 

o^t-rnt^. V o u t 1 (Dmtf^^k^ti. v^^:/U':yv' [0 0 3 51 ^'c^*^. tti;^ h 7 ^'v?;^ 3 Sr:5f:7{c:>t-6^ 

av^Mos ^7:^v^:^^i:^v/^>';:^7^ V hMos h ttj^as^r^x.^s CI ^ li. K6 i<o±^^^mm 

v^>^^6 4 2 t^:^^>>';^7« V hMn^^^/UMOS h — 1f h y ^ V'r^^^iSfeSriS^-et S r <i: liv> 9 *-ct>'^t 

7Vi^;^^6 4 3<o»m^lS:SrSSiffl5'r5:i^{cJ:0jafi v\ 

fe#i4^/cC<i-sr [0 0 3 6] lim^'^m^ e ^m^-t ^n^^mu m 

[0 0 3 11 i2!4{c^-r<t ptc. ^—ht:/—:^f>^mm sft#i4<o^sy>r:^-K6 1) ^^m\zh^sLtb 

^fiitf^ ^\^y ->i^m n S h 7 >'i^;^ ^ ^V':^ 9 3 6 r ^ d^ii^tt 

6 4 2r^^fi^iE2i^ bTt!}f^b. T^^r?'U^;/iy>'Mn^ 5o El 5 Ji. ;!lP^^^[HimcO^ U-f T hC0-|| 

-^^/UMOS 6 4 2 :^ KM Jfe0»l^^-rigl-C*?*9> ttj;^ h7>'v^^i5' (K7^::/h7 
6 4 3(0 KU^^^miE^y— hmjEfi— 1) $rta:itXV>S«Rl-Cfc-5o 

\z.^i^^lt,m.hft^. [0 0 3 7] JiiB^jfe0ii-cii. il^Ebf^^-em (V 

[0 0 3 21 :ii>'^>^^>^p« h^n^-V';^/UMOS F) i3^%^ (V t e f ) X t) ^SV^^^:i=2 V^^n' ^ 6 5 

>'v^;^^ 6 4 3CO KU-r Vti^^xN^^;^^ hMn^-Y (OmMcX *? ttl;^ h 7 Vv?^ ^ 3 V>-5;5S. ta 

^/VMOS h7 Vi^:^^ 6 4 l<oy— hJC, oiW^V;^ S*5±#U-C^EE (VF) t^m^ (Vref) i:«U< 

^ > h^n^-^^/UMOS h^>^v?^^ 6 4 3 0^— h =i >'/n* 6 5(Dmti{CX 19 t±i;t? h ^Vi^:^^ 

4 1<7>y-;^»c. •t^^^ttS^j|^$^^rv^-5<^■C. ^^^^^ S<z>iST(c:J:i5mJE (VF) ;6SfiJE (V r e f) 

> h^n^-^^/nvios h^vv^>^^6 4 1 < /.fo^ p> =^ ^ 6 5 coffi;/3tc: J: ^^ai;/j h 7 

[0 0 3 31 ^V^^^^^^^^h^n^-^^/i^MOS h7 Ufc:^f^J5:<7) J; ^ /iPpgS;^?^ C 5o 

:^i^>^^6 4 1 ^mm'ri>nmm^ I fe^6 3co [003 si m^;iiJi#L-Cti:J;^ h7>'>^^^3;5S;^>' 

MOS h^vv^;^^ 6 4 1(D Ku-^v (B/^) (T^mjE -^mt}mm\zX^mMi>>±^-'m:hhy>i^:^^ 3ii^:^ 

(VB) VB = Vd d- le4iXR63<^^^^o y\zfj:^^mM7^^i&T-^ ' • • Jg■rm^v^ip^^s 

•c. iagL6 4 4<oisfitfli«:3E;t-5r^tcj:»5 1 ^^^m m^^mikmtim:L^o ®jbe (vf) d$mBE (v 

x^*x2>co-e. «fei6 3 tSfii6 4 4C0^SSi^iSr^xS ref) Mifii^^tcd:/ ^ X/j^ ^tc J: oT W;^ h 7 

wi:-CB>-^(OSJpajE (VB=Vr e f ) ^i£M\zmm l^i^:^^ 3<0:^l^ ' :ty^i>m^M^ti^^m^mt)mz 

[0 0 3 41 ±3$b5^J: pJCB/^O^J^Ute (VB = V (003 91 X ^ fj:mmVtm^^J: < UT^V/^L — 

ref) «tn:6 3 tlSfiie 4 4c^«feim«r^X.S:i ^ 6 5 <^{±}>3S:^;£{t:^-fr-5yb4e)iCfi. =iVyN-U-^5'6 

^lCj:o-CP3«E-rS-Ct-53&5. mme3tmffie4 4<D 5<^2ocOA:^«JE (VF) t (Vref) <Di<zA^mi& 
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100401 E!6rt:> fc: y ->;^^W-r-5 = >'^<^'— 
^ 6 5 co— -B^ISr^-fia'Cfc^o [^(a»C*5V>T. 6 5 1. 
6 5 2, 6 5 Sttn^^^/l^MOS h^Vv^:^^. 6 5 

3, 6 54, 6 5 6. 6 5 7 p ^-y^yl^MO S K 7 V 
v^:^i5^-Cfo»?. n^-y^/^MOS h7>^v^;^^5'6 5 1 <b 
n^-^^/V-MOS h7>v^:^^ 6 5 2<D^— h•t^>f X 

6 5 3 ^ p^-^^yl-MOS h^>'i^^^ 6 
5 4 0y-M^><X (y-h<iS/y-h:g (W/L) ) 
^1^— JCU. p^^^^WMOS h^V'i^-?^^ 6 5 6 ^ p 
^-r^/HVIOS h7>v^>^^ 6 5 7 (D^— hi^^X (y 

OS h 7 ^'i^-^^ 6 5 3, 6 5 40®ai£it*@^^$rp^ 

-V';^/UMOS h^>'v^;^^ 6 5 6, 6 5 7 O^Mii*!^ 
i3 J:t)/h$<'r«>;5\ p ^i-^/UMO S h 7 ^-i^;^^^ 6 
5 3, 6 5 4, 6 5 6(?5mi5ltiiffl5^^^p^-^^>'^MO 

5 h^^-v^;^^ 6 5 7(Dm^^tii4g^^ J: <-r6o 
[0 0 4 1] :l<D«|^tC:^5V^T. iaS255<S< , n^Y^ 

/WMOS h7Vi^:x^6 5 2coy- hJriOiDSmJSE (V 
F : A;^i>SS^ ( + ) ) ti^. n=?-^^/l^MOS h ^ >'v?>^ 
6 5 1 <D^— V-<mt>^mm (V r e f : A;^dSS^ 

(-) ) J:<9<Bv^Wtt> n^^^/WMOS h7 vi^;^^ 

6 5 i*5j:t/pf^-v^/wMOS h^:/v?;^:5' 6 53, 6 

5 6;5S:5j->. n ^-T^/^MO S h 7 6 5 2 , p 

^Y-*/^MOS h^Vi^-?^^ 6 5 4, 6 5 7dS:d-:7^/j: 
6<, r<Dtt> n^^^/WMOS V>?>^^ 6 5 2<7D 

KL^-r i^MJEii^r t^^^tfruTpf^-^^/uMos h 

[0 0 4 2] ^jO^Ji^U^ n^-V^^/l^MOS h^Vv? 
;^^6 S2(D^-Vm& (VF : A;^SS^ (+) ) t>±. 
n^Y^>'^MOS h^i^v^:^^ 6 5 1(D>/— 

^6 5 2?5S:;^-:^L. P^ir^/^MO S h ^Vv^^^tJ^ 6 5 

4, 6 5 7S::r>'. n ^■^-^/I'MO S h 7 Vi^;^ 6 5 
1, p^-^^yWMOS h7>'i^;^:? 6 5 3, 6 5 4^:^ 
7{C"f5o n^-v-^yrVMOS h^^^i^JX^ 6 5 2;dS;?h>' 

[004 31 :io^t. ±3$bfcJ:5»-> p^^^/i^M 

OS h^>>^;^i? 6 5 3, 6 5 4(7>®i»Sli*i^^^pf^ 
^^/I'MOS h7>'i^;^^6 5 6, 6 5 7<0®«ii*i^ 

^ J:'9/J>^< Lytf9. p^Y^/v-MOS h^>'>^;^^$' 6 

53, 6 5 4, 6 5 6<DmgfEit(i^/3$rp^-^^/>MO 
S h7V^^;^^6 5 7(Ofa^l£ii«*0<fcO/J>$< 
<ri:tC«t»). n^-^^/HVlOS h ^^-v^;^^ 6 5 20 
y-hmJE (VF : A;^6S8^ (+) ) t^-^mfm^Cti: 

oit^}^. (+) <ommtmr\.xi>p'^^ 



^/UMO Sh7:^>?;^^652 ttsJ-V-^^ffi^rffl^ L p ^ 
ir^/VMO S h 7 ^'i^:^ ^ A^^j:*: sai;^ h 7 Vv?;^ ^ 3 
Sr;^*:7(7>**^Oo r OJ: ^ t;: LrA:/5Jg^ (+) tA 
:^dSS^ (-) ISco^J^i^-</Hct;:^7"!; v';^$ri^fcii:6 
w^tcj:9 p^^r^^'i'MOS h^i^i^^^^t^h^^^mt) 

[0 0 4 41 ^«£ib\ ±Mm\t. Xt^m^ (+) COtllE 

(VF) t^7<tim^ (-) tomffi (vr e f) tmcm 

s h7>^i^;^^;J^<b/i'5aJ:/5 h7:^v^>^^ 3$::3f:7i-5 

tin^^ (+) ^A;t;iffi^ (-) (omm^^^mcm&'t 

[0045] 0i|^f^. S6(::*5i^r. ^zyy<i^—^t:m 
^i-5n^-^^/VMOS 6 5 1 t n^-v;^^ 

/UMOS h7>'v^:^^ 6 5 2<^y— hO^-r^/l^i^-f X 
w/L («i/:S$) {cSv^^^^^yi:*. A;^iS8^ (+) ^ 

m (VF) <^Vl^A;^i^^ (-) com (Vre 
f) ^V2i:by5:^t, V 2 - V 1 d5^5gcoMiC/j:ofc 
# 3 6 5 <Otii:^;&s^ 19 #fc>-5 ct 0 td-T S ^ 

[0 0 4 6] -m^^^f^t^ ?<ti^^ (-) <om/E 

(Vr e f ) d5 3V-e. tfFfB^3t<Ofli;&S 0 . 2 V<D^&^ 

(+) co®JE (VF) f*. mm± 
#^ t>i--h#b. 2. 8 ViC/^-5^=i W^U— 6 5 

5o rco1tfifetv^i:t). mtiVy^^J:^^ 3^:^'7\c^^ 
2 o(OA;;^iSS^<omj^l^Sr^M<^ t (Otci-^ r i: 

[0 04 7l32>:{c, t^^^r y v^x<S:^fcii:SytibcoSiJcD 
«l*K«:Ui9g-r5o ia7tt. 3>^<u-:^'6 5<Dai;^tc|| 

60 

[0 0 4 8] i^®(C*3V^T. ii»^^ffil?tt. VF<Vr 

e f /ce<o-c. p'^-r^/^MOS h^:^v^;^^Mi m 

2, 4<Dp^'V^/UMOS h7^^i^>^i5' 6 6 IC^it?) , 
n^^;f^/HwIOS Vi^;^^M7tt;*-:7-Cfo5 (C<^ 
t^(DV r e f ^V r e f 1 ^"TS) o ?§J[;65±#UV 
F>V r e f iC/^^i:, p ^^^/l^MO S b 7 >'>^:^ ^ 
Ml, n^-V^/WMOS h7>i^-^^M7fi:^>^J;i/j: 
So p^^^/i-MOS h^>'i^:^^Ml 
^ttCj; 19 p^-V^/WMOS h7>^>^>^^M0 (Igj2, 4 

<?5tH;^h7>^-:^;^^3jcsti£) ti^>^y{ctiZ>^ 

[0 0 4 9]— n^-^'^/VMOS Vv^>^^M7 

6, m7i2-i(r>m^^mfi^mMt^±^<ti^<ox 

iAj^<Dmmt—l^) .Vre f (TJ^ffid^Td^S ClCO 
tt^<DV T e f HffiSrV r e f 2 ir-fSi:. V r e f 1 
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>V r e f 2 tfJ^i>) o 

[0050] tEL&it^Tt^^t. VF^teTUr<6*^ 
=1 6 5d5??t/^^-r5lCf^VFj55V r e f 1 

-Ctt/jr< Vr e f 2*-CT355e)>^^V^i:V^lt/c^V^ -ttiC 

[0 0 5 11 ^j:i^s m2\^. mw£(Dmm.mmv d dm 

K6 1 ^Sfite 3 i&WE(omMmJEV s 

7r^^xo\c. mmmcomMm&v d dm\z,^mm 
ai6 2 ' t6 4* i&ms.<DmMm&v s s iR!itc^-< 

^vit^mmme 4 tmm<om^ ivddtv s s^m 
[0 0 5 2] ^±(Dmmi^\'cmm^^^mmz.o\,^xwi 

[0053] ±3* Ufclllife0!l(Ofi9j*(OADfR^SIlHlK (T^ 

'rv-'y<y^. ^mmmMm^ofi ^m^j^^t^m^icm 

[0 0 5 4] 

j^*5 X xfUQ^^m 01^^ ^mt- ^ r ^ -e # ^ o 
[0 0 5 5] m^m2i6xx^8ts.m(o^m\^xth\i:. m 

OS h7>'i^;^^?S:^V^r^aS«^i^^4<0/j^V^3^m«tIsJK 
Sr^^-C?t«>o t&^^3, 4, 9, 1 Ol5^<D^?^tr<t 

[0 0 5 6] f&^jS5, 1 i^d.m<D^m{cxfh^. mm 



[ig®(Dii»^/^ift^] 

[0 2] m\\c^^'yhtm%'mm^^(o-'mi&m^h 

So 

[0 4] 0 2O*nf»i!ftSlHlK6SrMOS^$^^ffll^T«l 

[El 5 ] ;!rafgi^®[Hii^co^ 5/ :/p*i u-f r h o-^m^h 

[US] i^^EO^aiSJEVd d i:(g:^JEO®Ii®EV 
s s S:0 2 ^rS^HcUTtfilfifeSr^-rS-CfeSo 
[13 9] • U^a. :5r<oiHl 

[ifg^#<0|ftW] 

1,21: g?imiEai> 

2,22: mmmmmWi immm^^^m . 

3, 23 imtiY^-yi^^^df {mtiVy^y<) . 

4, 5, R 1, R2 
6 : JdP^t^lSlHll^, 

6 1. 6 1' : mS»#<4*Wi-S^-r;*— K. 
6 2, 6 2' : '^mMM. 
6 3, 6 3' : iS^. 

6 4, 64' : '^mmu. 

6 4 2: V:xMn^^^/UMOS h7>i^>^ 

6 4 3: JiWN>'^p< h^n^^^/WMOS 1-7 Vv? 

6 4 4: mfi. 
6 5 : 

6 5 1, 6 5 2, 6 5 5 : n^'y;1^/WMOS h^^-i^^ 

653, 654, 656, 6 5 7 : p ^^^/WMO S h 

6 6 : p^i-^/WMOS h^VS^-X^, 

V d d : ii5^M<il<^^2i^JE. 

V s s : {gmEEOfK^^mMSJE (^/lfl!S%mJ£) o 
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(@3] 
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m5] 



me] 
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[@9] 




(51) Int. CI. liS'JIB^ F I f-v3- y (##) 

H0 3K 17/687 

F^— 5F038 AV03 BB08 BH02 BH04 BH05 

BH07 BH16 DF07 EZ20 

5H430 BBOl BB05 BB09 BBll EE04 

FF02 FF13 GG09 HH03 HH07 

LAIO LA26 

5J055 AX12 AX15 AX32 AX44 AX64 

BX16 CX19 DX14 DX22 EX02 

EYOl EY02 EY12 EY21 EY23 

EY24 EZ03 EZ07 EZ08 EZIO 

EZ51 FX06 FX18 FX33 GXOl 

GX08 
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